Context. PKS 1749+096 is a BL Lac object showing weak extended jet emission to the northeast of the compact VLBI core on parsec scales. Aims. We aim at better understanding the jet kinematics and variability of this source and finding clues that may applicable to other BL Lac objects. Methods. The jet was studied with multi-epoch multi-frequency high-resolution VLBI observations. Results. The jet is characterized by a one-sided curved morphology at all epochs and all frequencies. The VLBI core, located at the southern end of the jet, was identified based on its spectral properties. The equipartition magnetic field of the core was investigated, through which we derived a Doppler factor of 5, largely consistent with that derived from kinematics (component C5). The study of the detailed jet kinematics at 22 and 15 GHz, spanning a period of more than10 years, indicates the possible existence of a bimodal distribution of the jet apparent speed. Ballistic and non-ballistic components are found to coexist in the jet. Superluminal motions in the range of 5-21 c were measured in 11 distinct components. We estimated the physical jet parameters with the minimum Lorentz factor of 10.2 and Doppler factors in the range of 10.2-20.4 (component C5). The coincidence in time of the component's ejection and flares supports the idea that, at least in PKS 1749+096, ejection of new jet components is connected with major outbursts in flux density. For the best-traced component (C5) we found that the flux density decays rapidly as it travels downstream the jet, accompanied by a steepening of its spectra, which argues in favor of a contribution of inverse Compton cooling. These properties make PKS 1749+096 a suitable target for an intensive monitoring to decipher the variability phenomenon of BL Lac objects.
Introduction
PKS 1749+096 (also known as OT 081 and 4C +09.57) is an ultra-luminous BL Lac object with an optical polarization of up to 32 % (Fan & Lin 1999) . Dallacasa et al. (2000) classified this source as a high-frequency peaker (HFP), while Torniainen et al. (2005) suggested that it is a flat-spectrum source with an inverted spectrum during flares. Strong variability is often seen from the radio to X-ray regime. The variability at high radio frequencies is outstanding: the quiescent flux density is less than 1 Jy and during the outbursts the source reached up to more than 10 Jy with the fractional variability index, defined as Var ∆S =(S max -S min )/S min , about 13 and 18 at 37 and 90 GHz, respectively (Torniainen et al. 2005) . In gamma-ray band, it was recently detected with Fermi (Abdo et al. 2009 ) though no counterpart was found by EGRET according to Mattox et al. (2001) .
This compact BL Lac object was unresolved on arc-second scales by VLA observations (Rector & Stocke 2003) . On mas scales, it was dominated by the compact, strong core, which contains over 90% of its total flux (Homan et al. 2001 , and references therein), and showed a curved structure with faint jet features extending to northeast (e.g., Gabuzda et al. 1999; Lister & Homan 2005) . Superluminal motion of jet features in PKS 1749+096 has been reported with apparent speeds in the range of ∼ 1-14 c (Iguchi et al. 2000; Homan et al. 2001; Kellermann et al. 2004; Lister et al. 2009a ). PKS 1749+096 is also among the most compact sources investigated with 215 GHz VLBI (Krichbaum et al. 1997 ). Therefore it is suitable for VLBI studies at short millimeter wavelengths.
In this paper, we present results from high-resolution VLBI studies of PKS 1749+096. In § 2, we describe the observations and data analysis. In § 3, we present results followed by discussion in § 4. Finally, a brief summary is given in § 5. At a redshift of 0.32 (Stickel et al. 1988) , the luminosity distance to PKS 1749+096 is D L = 1674 Mpc and 1 mas of angular separation corresponds to 4.64 pc, a proper motion of 0.1 mas yr −1 corresponds to a speed of β app = 2.0 c (adopting H 0 = 71 km s −1
Mpc
−1 , Ω M = 0.27, Ω Λ = 0.73). Throughout this paper, the spectral index α is defined by S ν ∝ ν α .
Observations and data analysis
VLBI observations of PKS 1749+096 at 22 GHz were made for projects to investigate OVV 1633+382 after a major flare (code: BK090, BK092, and BK107), where PKS 1749+096 was ob-served as a fringe finder. To study the jet kinematics for PKS 1749+096 in more detail, 42 epoch data at 15 GHz from the "2 cm Survey" and the follow up MOJAVE 1 program between 1995 and 2005, spanning 11 years, were analyzed. Part of these data have been used to investigate the statistical properties of a sample of active galaxies (Homan et al. 2001; Lister et al. 2009b ). Moreover, Iguchi et al. (2000) made observations of this source at four frequencies including 15 GHz with the VLBA in 1998, which we re-calibrated and re-mapped. In addition to these 15 GHz data, two simultaneous multi-frequency (8, 15, 22 , and 43 GHz) data sets for PKS 1749+096 from the VLBA archive on May 07, 1999 (code: BI012) and on September 13, 2001 (code: BI018) were analyzed. These observations were made in frequency-switch mode and the data were recorded in VLBA format in left circular polarization (LCP) (1999) and in dual circular polarization (2001) with four IFs of 8 MHz each. Two-bit sampling was used in the recording. In each frequency, the total integration time was ∼100 (1999) and ∼40 (2001) minutes.
The archival 15 GHz data from the 2 cm/MOJAVE observing program were provided as fringe-fitted and calibrated uv FITS files, which we re-mapped and self-calibrated before modelfitting. The post-correlation data reduction for the other observations was performed within the AIPS software in the usual manner. Opacity corrections were made at frequencies ≥15 GHz by solving for receiver temperature and zenith opacity for each antenna. The data were then exported into DIFMAP for selfcalibration imaging. We have fitted circular Gaussian components to the calibrated visibility data to obtain a quantitative description of the structure and to simplify and unify the comparison. The final fitting of the jet components was stopped when no significant improvement of the reduced χ 2 ν values was obtained and no significant features were left in the residual map after subtraction of the modeled components. We tried to use as few as possible model parameters to quantify the data. We noted that although the model fitting results are generally not unique, like any other results from model-fitting of VLBI data, the differences are very small.
The formal errors of the fit parameters were estimated by using the formulae from Fomalont (1999) . The position errors were estimated by σ r = σ rms d 2 I peak , where σ rms is the post-fit rms, and d and I peak are the size and the peak intensity of the component. In case of very compact components and high peak flux-density, this tends to underestimate the error (e.g., Britzen et al. 2010a) . We therefore included an additional minimum error according to the map grid size, which roughly matches 1/5 of the beam size at each frequency and corresponds to 0.1 mas at 8 GHz and 0.05 mas at 15 and 22 GHz, and 0.03 mas at 43 GHz. The final flux density uncertainties were obtained by combining the uncertainties in the fitting process with a 5 %-10 % error (5 % at 8, 15, and 22 GHz and 10 % at 43 GHz) related to the absolute amplitude calibration.
The component identification across epochs was made based on the consistency in the evolution of flux density, core sep-1 http://www.physics.purdue.edu/MOJAVE/. aration, position angle (PA), and full width at half-maximum (FWHM). The compact core is denoted by the letter "D" and the main jet components are labeled by the letter "C" followed by a number indicating the order of appearance. Components that appeared in only one epoch are labeled as "x". In some cases, complicated circumstances arose when components appeared to split or two components appeared to merge from one epoch to another.
Results
As an example, the final CLEAN images with fitted Gaussian components at 8, 15, 22, and 43 GHz (epoch:2001.701 ) are shown in Fig. 1 with detailed parameters of these images presented in Table 1 . All resulting CLEAN images and their parameters are presented as online material in Fig. 1 and Table 1 . In Table 2 of the online material section, the observation epoch and model-fitting results (including component identification, and model parameters of jet components, such as the flux density, the core separation, the PA, and the size) are summarized.
Parsec-scale morphology
On parsec scales, PKS 1749+096 showed one-sided extended jet emission to the northeast of the compact VLBI core (Gabuzda et al. 1996; Lobanov et al. 2000; Lu et al. 2007 ). As shown in Fig. 1 , there exist bending jet structures extending to the northeast of the core (Section 3.2) that display similar morphology at each frequency at the time of our observations. The extended emission seen at 8 GHz can be detected up to ∼8 mas from the core, but it becomes weaker at higher frequencies and is gradually resolved out with increasing resolution. The jet structure is highly core-dominated and, on average, the ratio of core flux to total VLBI flux (
) is 66.7, 83.0, 88.0, 77.9 % at 8, 15, 22 and 43 GHz, respectively.
Core identification
The two-epoch (1999.348, 2001 .701) multi-frequency observations enable us to study the spectra of these VLBI components and then to identify the VLBI core. In Fig. 2 (left) , we show the spectra of component D located at the south end of the jet. The spectra of other components are shown in Fig. 2 (right) . At 1999.348, component D had a flat spectrum, while at 2001.701, it showed an obvious turnover below 43 GHz, with its optically thin spectrum not measured at this epoch. In addition, component D is also the most compact component based on the modeled size (see Table 2 of the online material). Therefore, we identify component D as the compact core of PKS 1749+096. We used the synchrotron self-absorption (SSA) model (Jones et al. 1974) to fit the spectrum of each component,
where, ν is the observing frequency in GHz, S 0 the intrinsic flux density in Jy at 1 GHz, τ s the SSA opacity at 1 GHz, and α the optically thin spectral index. The best-fit results are α D = −0.11 ± 0.07, S 0 = 58.4 ± 42.2 mJy, τ s = 50. 3 ± 46.5 (1999.348) , and α D = 0.05 ± 0.01, S 0 = 24.6 ± 0.6 mJy, τ s = 125. 8 ± 7.1 (2001.701) . For the first epoch, the accuracy of the fitted parameters is limited by the accuracy of the individual flux density measurements at each frequency and by the limited frequency range of our observations. Jet components show a typically steep spectrum (α ≤ −0.75) with the exception of C6 Table 1 . Fitting parameters of the circular Gaussian component are given in Table 2 of the online material. Fig. 1 . The columns list the observing frequency, the peak flux density, the parameters of the restoring elliptical Gaussian beam: the full width at half-maximum (FWHM) of the major and minor axes and the PA of the major axis, the rms noise level (3 σ) and the contour levels of the image, expressed in percentage of the peak intensity. (α = −0.3-−0.2), which may be due to its interaction with the surrounding interstellar medium. The fitted spectral indices for all these components are summarized in Table 2 .
The magnetic field B of a homogeneous synchrotron selfabsorbed source component can be calculated via (i.e., Marscher 1983)
here ν max is the peak frequency in GHz, θ the source angular size in mas, S max the peak flux density in Jy, δ the Doppler factor, and b(α) a tabulated function of the spectral index α. By using S max = 2.2 Jy and ν max = 11.6 GHz from the above SSA fitting for 1999.348 data and adopting b(α) ≃ 1.8 and θ = θ G × 1.8 mas, where θ G is the fitted-Gaussian FWHM and the factor of 1.8 accounts for the Gaussian approximation to an optically thin uniform sphere, we obtained B syn = 3.9 × 10 −2 δ mG. Assuming the energy equipartition between the radiative particles and magnetic field, one can also estimate the magnetic field using the synchrotron luminosity L. The energy of the particles can be written as
is a tabulated function, ν 1 and ν 2 are the low and high cutoff frequency of normally 10 7 and 10 11 Hz, respectively (Pacholczyk 1970 ). In the case of spherical symmetry, the energy density of the magnetic field is B 2 8π , and the magnetic field energy of a source (with radius R) is
If the energy ratio of heavy particles to electrons is η, then the total energy can be expressed as
η is determined by the matter content of the jet, and in an electron-positron pair plasma, η ≈ 1, while in a "normal" electron-proton plasma, η ≈ 2000. It seems to be reasonable to adopt η = 100 (Pacholczyk 1970) . Note that E e ∝ B − 3 2 and E B ∝ B 2 , so the total energy E total has a minimum, and in this case, the magnetic filed is
where f (α, ν 1 , ν 2 ) = 1.06 × 10 12 2α+2 2α+1
f (−0.11, 10 7 , 10 11 ) = 0.74 × 10 7 , and D L is the luminosity distance in Gpc. Using the same parameters for deriving B syn , we obtain B eq = 0.8 G. This is much larger than that derived from SSA, indicating that either the radiation is strongly Doppler-boosted or that the source is particle-dominated. In the former case, since B syn and B eq depend differently on the Doppler factor δ (cf. Equations 2 and 6), one obtains
(e.g., Feng et al. 2006) . Correspondingly, the derived Doppler factor is the equipartition Doppler factor δ eq , and for the core component D, we obtain δ D eq = 5.0. In this case, we get B syn = 0.2 mG, which seems to be a low value for an AGN jet. In the latter case, the ratio of energy density in particles (u p ) to magnetic field (u m ) can be written as
17/4 , according to Readhead (1994) . Thus, we
18 (ignoring relativistically beaming effect), indicating that the core is strongly particle-dominated.
Jet kinematics 3.3.1. 22 GHz
To study the jet kinematics, we show in Fig. 3 (left) the core separation as a function of time along with the linear regression fits through which the apparent speeds of the individual jet components are measured. The fitted results are summarized in Table 3 . Figure 3 (right) plots the time evolution of the PA of jet components. As a result seven components (C5-C11) are identified at 22 GHz. However, the identification of C9 is possibly subject to some uncertainties because of the time gaps during [2003] [2004] . All these components move away from the core, with proper motion in the range of 0.25-1.05 mas/yr, corresponding to apparent speeds of 5-21 c. Interestingly, the apparent speeds seem to follow a bimodal distribution. C9, C10, and C11 move 2-3 times faster than the other components (C5, C6, C7, and C8). It can be seen from Fig. 3 (right) that the PAs for most jet components show no significant variations. The averages of the PAs for these components are summarized in Table 3 , too. One exception is for component C7, whose PA systematically varies with time. A discussion of this result is deferred to the following section.
15 GHz
In view of the bimodal distribution of apparent jet speeds at 22 GHz and the "mode" switch for jet kinematics in some BL Lac objects (Britzen et al. 2010b) , we then considered the 15 GHz MOJAVE data with relatively longer time coverage. However, the irregular time sampling (e.g., gaps around 1998-1999 and 2005) and the complexity of the jet kinematics make it nearly impossible to trace all the jet components. We therefore turned to investigate a few features for which we were able to follow the evolution during the studied period to obtain the Table 3 ). C5 is not shown to obtain a clear plot for the inner jet components. Table 4 ). The PAs of C1, C2, and C4 are shifted for a better visualization (upper right). main characteristics of the jet kinematics. Fig 4 (left) shows the core distance evolution of the modeled components with obvious proper motion at 15 GHz together with the linear regression fit. Table 4 summarizes the fitting results. These components show similar speeds, and for component C5 and C7, the fitted speeds and ejection time at 15 and 22 GHz are consistent (Tables 3 and 4) , considering the different time coverage and data points at each frequency. For component C6, the core C5 (1996.9) . Iguchi et al. (2000) deduced that the core contained an unresolved component extending to the northwest along a PA of ∼ −30
• during their observations in 1998. It turns out that this component can be iden-tified as component C6 from our analysis ( Homan et al. (2001) reported a proper motion of 0.45 mas/yr for component C4 (their U3) based on the data of six epochs in 1996, which is slightly faster than our estimated speed of 0.29 mas/yr. They considered that the position of this component was affected by the strong core in some epochs. Similarly, this effect at 1997.658 may also explain the relatively low speed. In addition, Lister et al. (2009b) reported a maximum apparent speed of 6.8 c in PKS 1749+096. In Fig. 4 (right) we show the time evolution of the PA of jet components. Most components keep nearly constant PA when they move downstream of the jet. The average PAs for these components are given in Table 4 . Obviously, C6 and C7 are two exceptions with their PAs showing systematic variations with time. In Fig. 5 , the trajectories of component C6 and C7 in the sky plane are displayed, which exhibits a clear non-radial, nonballistic motion.
In many AGN, radio outbursts are believed to be connected with VLBI component ejections (e.g., Savolainen et al. 2002) . Fig. 6 shows the evolution of the UMRAO total flux density (open circles) and of the VLBI total flux density (filled circles) at 15 GHz. The agreement of these two quantities demonstrates the reliability of the VLBI amplitude calibration. In Fig. 6 , the fitted ejection time for components C4-C11 is also marked. Evidently, the ejection of jet components is connected with the radio outbursts, even though not all events are linked in a similar manner (e.g., C5 and C8 appear to be ejected early in the rise phase of the flux density), as indicated by the data. Given the time coverage of the available data, and because acceleration/ deceleration could affect the linear back-extrapolation of the ejection time when the component is coincident with the core, it is hard to accurately estimate the time difference between the ejection of a component and the outburst from these data. By considering that there are about 10 years of total flux density measurements and a time window of, on average, about 0.31 yr, within which the flare peaks and component ejections would be considered as related, we estimate the probability that all eight events are connected by chance is ∼ 3.4 × 10 −6 . Therefore, we conclude that, at least in PKS 1749+096, there exists correlation between the emergency of VLBI components and radio outbursts.
Also shown in Fig. 6 are the normalized flux density (relative to C6) of each component when they were detected by our observations for the first time. It is interesting to note that the strength of the outburst seems to be correlated with the component brightness (e.g., C9). However, since components are typically not first detected at the same core distance and they may evolve differently with time, they cannot be readily put into one-to-one correspondence (e.g., C10 and C11). Nieppola et al. (2009) studied multi-frequency (5, 8, 15, 22, 37 , and 90 GHz) radio light curves of PKS 1749+096, and identified five major outbursts, peaked in 1993, 1995, 1998, 2001, and 2002 . These outbursts correspond to the ejection time of components C3, C4, C6, C7, and C8 2 , respectively.
The component C5
Component C5 is the most reliably determined feature by the data. In Fig. 7 , we plot its 15 GHz flux density as a function of time. The flux density of C5 shows a rapid decrease after its birth until it reaches a flux density of ∼20 mJy in 2002 at 15 GHz. In contrast, the total flux density of PKS 1749+096 (see Fig. 6 ) during this period does not show such a monotonic behavior, but instead shows three major flares. The rate of the flux density decay of C5 slows down as it moves outward, and the evolution can be described reasonably well by a power law of the form of 
S (t) ∼ (t − t 0 )
κ with t 0 = 1995.45 ± 0.01 and κ = −2.97 ± 0.07, which is indicated as a solid line in Fig. 7 .
In Fig. 8 , we show the spectrum of C5 determined by simultaneous multi-frequency observations in 1998 (Iguchi et al. 2000 (Iguchi et al. ), 1999 (Iguchi et al. , and 2001 Components showing monotonic decrease in flux density as they move outward from the core have been observed in a number of sources (e.g., 3C 345,0735+178, Unwin et al. 1983; Gabuzda et al. 1994a,b) . The flux density evolution can be basically explained in terms of geometric Doppler boosting effects and intrinsic effects as the result of radiation or adiabatic expansion loss.
In the former case, the observed flux density (S ) of a component is related to the intrinsic flux density (S 0 ) in the co- moving frame by S = S 0 δ 3−α (Scheuer & Readhead 1979 ). This formula indicates that the geometric effect is frequencyindependent. The steepening of the spectra, as shown in Fig. 8 , indicates the frequency-dependent behavior of flux density evolution for component C5. Furthermore, the trajectory needs to be sharply curved to explain the changes in flux density, which is inconsistent with the observed ballistic trajectory (section 3.3.2).
In the latter case, a simple adiabatic expansion predicts S (t) ∼ (t − t 0 ) κ , with κ = 4α − 2 (Kardashev 1962 ) and would maintain a constant spectral index (van der Laan 1966). For the fitted power law index of κ = −2.97 ± 0.07, α = −0.24 ± 0.02, which is flatter than the measured indices. The fitted t 0 is earlier than the extrapolated time of ejection from kinematics, indicating that the expansion may begin with a finite flux density, instead of infinity. A plausible alternative could be adiabatic expansion with a continuous acceleration of the energy index 2α − 1. This would lead to κ = 2α − 1 (Kardashev 1962 ) and α = −0.98 ± 0.04, which roughly matches the measured spectral indices within errors.
The spectral steepening as seen in Fig. 8 is reminiscent of radiation losses. Following Eq. 2, we estimate the magnetic field strength to be B syn = 268 mG adopting ν max = 2.37 GHz, θ = 2.52 mas, S max = 0.90 Jy, b(α) = 3.6 and δ eq = 2.5 (Iguchi et al. 2000) . 9 . This perhaps means that C5 is particle-dominated and the inverse Compton scattering also contributes to the fast decrease in flux density of C5.
Physical parameters
One can estimate the physical parameters of the parsec-scale jet using the measured apparent speeds. C5 (β app = 10.2 c) is the best-determined component in our experiments with as many as 25 data points, and therefore will be used in the following calculations. The Doppler factor (δ) is determined by the Lorentz factor Γ, the viewing angle of the jet θ, and the jet speed in the source frame β:
where
The maximum allowable viewing angle θ max can be derived via
and the minimum Lorentz factor is given by
For component C5, θ max = 11.2
• , Γ min = 10.2. For a given speed in the source frame, β, the critical viewing angle, which maximizes the apparent speed, is given by θ cri = arcsin( 1 Γ ). θ cri = 5.6
• for component C5. According to equation 7, the minimum Lorentz factor Γ min and the critical viewing angle θ cri lead to δ = Γ min = 10. 
Discussion

Structure variability
In Fig. 9 , we plot the PA distribution as a function of core separation at 15 and 22 GHz. To distinguish the ambiguity of measurement errors near the core, we also plot within each core separation bin the scatter of jet PA with comparison to the typical measurement errors derived from the often quoted 1/5 of the beam size, which we took to be 0.5 mas for these measurements, with most taken at 15 GHz (Fig.9, inset) . Clearly, the scatter of the PA in each bin is always larger than the typical errors, and therefore there is no fixed trajectory that all the jet components can follow within the central ∼ 4 − 6 mas. It should be noted that the time sampling of these observations is not equal (e.g., there were seven epochs in 1996, but only one epoch in 1998). In view of this, Fig. 10 displays the time evolution of the jet ridge line (defined as the line connecting the modeled jet components), which clearly shows the change of the PA. From Tables 3 and 4 , it is obvious that the jet components were ejected at various PAs, and this is particularly true for components C6 and C7. Indeed, dramatic jet-ejection-angle variation is not uncommon in many AGNs (e.g., in PKS 0048-097, Kadler et al. 2006) , and a precessing jet scenario is often cited as the explanation. The jet precession can be triggered either by a binary black hole system or by a warped accretion disk. A simple scenario is a precessing ballistic jet where jet components ejected at different times move ballistically to different directions (e.g., Stirling et al. 2003) . A jet precession would lead to the change of the inner jet structure and of the component ejection angle, which was indeed observed in PKS 1749+096. However, these ejection angles are distributed in a random rather than systematic manner, and therefore do not appear to be consistent with a precessing jet scenario. On the other hand, the variation timescale of the jet ejection angle seems to be much shorter than the precession period (Lobanov & Roland 2005 ). 
Kinematics of BL Lac objects
Britzen et al. (2010b) recently pointed out that BL Lac objects differ appreciably in the parsec-scale jet kinematics from quasars. According to these authors, the jet kinematics in BL Lac objects cannot always be described by the standard AGN paradigm of apparent superluminal motion. Instead, there exists structural mode change, i.e., transition from "typical superluminal" to an unusual "stationary" state. For PKS 1749+096, a similar mode change is not found. The reason could be that the time coverage of the observations is not long enough. In contrast, we found that there is a bimodal distribution of apparent superluminal speeds and there coexist ballistic and non-ballistic components, which caused the bending of the jet. Kudryavtseva et al. (2011) also detected a component similar to components C6 and C7 in the quasar B0605-085 and attributed this to jet precession. However, the reasons for the existence of a bimodal distribution of apparent speeds and whether this bimodality has any correlation with other properties of the jet, such as the flux density evolution, are unclear. It is not readily obvious that the kinematic behavior of the pc-scale jet is simply a result of a changing viewing angle of the jet. The flux density evolution shows nothing special that could be linked to the sources of each bimodal population, which is complicated by the fact that most, if not all, of the outbursts are connected with the ejection of jet components.
The apparent jet speeds of BL Lac objects are generally lower than those of quasars, typically ≤ 5 c (Jorstad et al. 2001; Hovatta et al. 2009 ). Our observations suggest that the jet in PKS 1749+096 moves faster than in other BL Lac objects with an average apparent jet speed of ∼ 9 c and with some components moving as fast as 21 c. In this sense, PKS 1749+096 is an unusual BL Lac object, showing superluminal speeds similar to quasars (∼ 10-20 c).
Summary
We studied the parsec-scale jet of PKS 1749+096 by using highresolution multi-epoch (total of 65 observations in 61 epochs spanning ∼10 years) VLBI observations at 8, 15, 22, and 43 GHz. On parsec scales, PKS 1749+096 showed a core-jet structure with the jet extending to the northeast. The compact core contains, on average, ∼80 % of the total VLBI flux density. Using two-epoch (1999.348 and 2001.701 ) multi-frequency simultaneous observations, we identified the component D as the VLBI core based on its flat spectrum and compactness. The derived equipartition Doppler factor for the core was found to be consistent with the Doppler factor of jet component (C5) estimated from kinematics. We found that models of adiabatic expansion or Doppler boosting cannot solely account for the flux density decay of component C5. Although the synchrotron cooling time scale is comparable to the decay time scale, this component was probably far away from energy equipartition and was dominated by particles. The fast decay of flux density may be caused partly by inverse Compton scattering effects in addition to the expansion.
The study of the jet kinematics shows that the components exhibited a bimodal distribution of superluminal speeds in PKS 1749+096, i.e., C9, C10, and C11's proper motions are faster than that of other components. The available evidence shows that ballistic and non-ballistic components coexisted, though the cause for this is still unclear. The superluminal motion of jet components is in the range of 5-21 c. In PKS 1749+096, the component ejection correlates in time with radio flux density outburst, supporting the commonly assumed connection between the two. Table 1 : Description of VLBA images of PKS 1749+096 shown in Fig. 1 . The columns list the epoch ID, the observing frequency, the peak flux density, the parameters of the restoring elliptical Gaussian beam: the full width at half maximum (FWHM) of the major and minor axes and the PA of the major axis, the rms noise level (3 σ) and the contour levels of the image, expressed in percentage of the peak intensity. 
